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Background
Health disparities in the United States are some of the most difficult issues facing Public
Health. There are so many dimensions to this issue that are overlooked. It is imperative to
combine and study all of the different factors that may cause disparities. The devastating
disparities in obesity, diabetes and cardiovascular disease continue to widen among groups of
lower socioeconomic status and blacks. In fact, mortality of all causes is higher for person with
fewer years of education and blacks (Wong et al., 2002). The underlying causes of a wide variety
of disparities may be found in the home of high risk socioeconomic and racial groups.
Cardiovascular diseases, obesity and diabetes are all diseases that have a great correlation
with diet (Why good nutrition is important, 2012). Obesity in America is steadily increasing even
though awareness is growing on this issue. According to James R. Sowers (1998), obesity and
diabetes mellitus are common, interrelated medical problems in Westernized, industrialized
societies. He argues that these medical conditions are associated with the increased risk of
cardiovascular disease and are prevalent in several minority groups (Sowers, 1998). Several
studies have already confirmed that obesity increases risks of both type 2 diabetes and
cardiovascular disease. This fact is important to examine because it has been proven that obesity
is directly correlated to food consumption.
Fast food restaurants such as Burger King and Mc Donald’s have proven to be some of
the main causes of obesity in America (Jeffrey et al., 2006). These restaurants typically sell
highly processed and low cost food (Fields, 2004). It is important to determine whether a
particular group of people tends to consume these sorts of foods more than other groups of
people and if such higher level of consumption is correlated with lower health outcomes. Fast

A HILLSBOROUGH COUNTY MULTILEVEL ANALYSIS

3

food consumption among a particular group of people can be a factor that helps determine the
prevalence of obesity and other health problems in that group. Due to the fact that fast food
restaurants are easily accessible and available, people tend to consume it more. In order to
conduct this study, regions of Hillsborough County, Florida, had to be determined and divided.
To further examine disparities in food accessibilities and food availabilities, Tampa Bay city zip
codes were stratified into two groups of race (black and white) and two groups of socioeconomic
status (higher and lower). Not all Hillsborough County zip codes were included, only the zip
codes that were in city limits were analyzed.
Tampa is the largest city in Hillsborough County, accommodating over a million people
and occupying almost all of the geographic area which constitutes the county and containing all
of the county’s postal zip codes. In this study the county and city are considered to be technically
interchangeable. There are approximately 474,000 households in the county (Hillsborough
County: Demographics, 2011). In 2010, over 151,000 households used public assistance to
purchase food (Hillsborough County: Demographics, 2011). With food stamp and cash
assistance government programs, it may seem paradoxical for individuals to not have access to
healthy food. These programs were created to ensure an adequate and healthy diet among
individuals that are below the poverty line. Individuals that are in these programs are typically of
lower socioeconomic status. According to the data on the Hillsborough Community Atlas (2011),
there are 151,802 households receiving public assistance such as food stamps or cash from the
government (Hillsborough County: Demographics, 2011). Therefore, these numbers suggest that
a third of the Hillsborough county population is on food stamps. With this information, we
should assume that because individuals in this county are able to have access to healthy food
through government aid, food disparities should not exist. However, this is not the case.
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This thesis looks at the distance that a population in a particular zip code in Hillsborough
County has to travel to purchase healthy foods. Of course, as distance increases, food
accessibility decreases. The people that are in government assistance programs may not have
enough money to purchase a vehicle to travel long distances for grocery shopping. If this is the
case, although they have the aid to afford healthy food, it may be a hassle to actually find
transportation to purchase them. Another factor that may be analyzed is the kind of food that
these individuals tend to purchase. Purchasing highly processed food at the supermarket defeats
the purpose of the food stamp program. Several other government programs are created to
combat obesity and to provide education on healthy food. These programs are typically designed
for people of lower socioeconomic status and blacks because they are at high risk for diet-related
disease.
Research has been done in other states on food accessibility and food availability in
certain neighborhoods. A study by Morland et al examines the distribution of food stores and
food service places by neighborhood wealth and racial segregation (Morland et al., 2002). The
study found that there are 4 times more supermarkets located in white neighborhoods compared
to black neighborhoods (Morland et al., 2002). The authors concluded that without access to
supermarkets, which offer a wide variety of foods at lower prices, poor and minority
communities may not have equal access to the variety of healthy food choices available to
nonminority and wealthy communities (Morland et al., 2002). In a similar study, Moore and
Roux investigated associations between local food environments and neighborhood racial/ethnic
and socioeconomic composition (Moore and Roux, 2006). They concluded that local food
environments vary substantially by neighborhood racial/ethnic and socioeconomic composition
and may contribute to disparities in health (Moore and Roux, 2006). This study examines this
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issue in the Hillsborough County, Florida. The research will determine the distribution pattern of
supermarket and fast food restaurants in the different county zip codes. The zip codes serve as a
good marker of socioeconomic racial concentrations.
People usually purchase fast-food because it takes a short time to prepare and it does not
cost much. Fast food consumption is steadily increasing in the United States (Paeratakul et al.,
2003). It is a food service where food is purchased in carry-out eating places without wait time
(Paeratakul et al., 2003). Fast food restaurants typically sell highly processed and high calorie
meals such as hamburger and fries (Paeratakul et al., 2003). Different people have different
reasons for purchasing fast-food. Middle class individuals typically purchase fast food because
of their busy life styles. Rushing out the house in the morning may prevent them from preparing
a hearty breakfast and bring home-made food to work. In this case, they will invest their money
in a quick meal. These individuals may purchase this sort of food, probably because it is fast and
convenient.
The people of lower socioeconomic status may want to purchase fast food for a
completely different reason. Due to lack of financial resources, black and low-income
populations may seek out the most calories for the lowest price (Block et al., 2004). Many fastfood restaurants have a value menu that sells food for less than a dollar. The value menu may
grab the attention of this group of people and it is more likely for them to make this type of food
their daily diet. However, many people tend to overlook the comparison of the money cost vs.
nutritional cost and future health problems. These health problems cost exceedingly more than
the price of healthy food.
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Introduction
The purpose of our research is to first determine if all races and people of different
socioeconomic status have equal access to healthy food. We analyze the distance it takes people
to get to fresh produce supermarkets. We then turn our focus to what kind of food they purchase
at the fresh produce supermarket. In a survey, we specifically question them about how often do
they purchase fruits and vegetables. This study compares how much people spend on processed
food (microwave food, canned food, frozen food, ect.) at the supermarket and how much they
spend on fruits and vegetables. This is imperative because it is one thing for someone to go to the
fresh food supermarket and it is another thing for them to actually purchase healthy food.
Another aspect of the research deals with how often people eat at fast food restaurants. The
frequency of fast food restaurant use was measured through survey questions. Also, this study
attempts to determine racial and class differences in fast and healthy food consumption. This
study focuses on the question, “Do people of lower economic status in Hillsborough County,
Florida, have access to healthy food?” Also, this study will attempt to determine whether a
particular group of people tend to purchase more processed foods compared to other groups of
people.
To answer these questions, the demographic distribution of fast food restaurants and fresh
produce supermarkets in Tampa is analyzed in relative zip codes. Every zip code within city
limits is studied. Fast-food restaurant and fresh supermarket density in zip codes was
independently correlated with median household income and percent of black residents. These
aspects are evaluated because environmental factors may have an influence on the increasing rate
of obesity in blacks and low income populations. The number of people that lived in select zip
codes within the city limits and their per capita income were analyzed using data from the 2010
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United States Census. The distance to fresh produce supermarkets and fast food restaurants in the
zip code was calculated using mapquest.com and store locator internet resources. Also, the
number of fresh produce supermarkets and fast food restaurants in the zip code were calculated
using data available online and Hillsborough County telephone Yellow Pages. In this study,
healthy food supermarkets are defined as supermarkets that contain fruits and vegetables. Fast
food restaurants are defined as restaurants which provide drive-through options, mostly sell
ready-to-eat, highly processed food with high calorie count.
This paper analyzes food access, food availability, and food consumption patterns among
different groups of people in Hillsborough County including blacks, individuals of lower
socioeconomic status and Caucasians. Food access and food availability may show direct
relation with food consumption patterns. In other words, people eat food that they are exposed to
or food that are available to them. It is expected that areas of lower socioeconomic status and
areas that are highly populated with blacks have lower numbers of healthy food supermarkets as
compared to more affluent areas and areas which are predominantly white. Finally, we will
determine whether black and/or low-income neighborhoods (zip codes) have increased exposure
to fast food and whether increased availability of fast food promotes fast food consumption.
Methods
Data regarding socio-demographic characteristics were gathered from the US Census
Bureau website for 25 specific Hillsborough County zip codes within the Tampa city limits. The
25 individual zip codes fell into two categories which significantly differed in terms of racial
composition and income; while the zip codes corresponding to military bases and university
campuses were not utilized since they are not an accurate representation of the Hillsborough
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County population. The 25 selected zip codes had to be an accurate representation of living
within the Tampa city limits. Those zip codes which were in the surrounding areas were not
considered as well as the zip codes which did not show a considerable distribution of race and
income. Using the government census website, the population characteristics for each zip code
were established. The percentage of Whites, Blacks, and Latinos was recorded as well as the
percentage of individuals 16 years of age and above, percentage of individuals below poverty,
per capita income and the total population. Average per capita income for Hillsborough County
was obtained from the 2010 census. The average population in Hillsborough county of Whites,
Blacks and Latinos was also obtained from the 2010 census. Individuals below poverty were
categorized using the U.S. Census Bureau Weighted Average Poverty Thresholds from 2010 for
an individual, which was a per capita income under $11,139.
Distribution of Hillsborough County Zip Codes by Race
Furthermore, the zip codes were divided according to race into predominantly black zip
codes or predominantly white zip codes. The zip codes were determined to be predominantly
white if the percentage of white population was larger than 71.3% (the Hillsborough County
average). Zip codes were determined to be predominantly black, or minorities, if the percentage
of white population was lower than 71.3%. The Latino population percentage was not utilized to
avoid overlaps, since Latinos are labeled either White or Black. Furthermore, other races such as
Asians, Pacific Islanders, and Native Americans were not considered in the establishment of the
racial divisions of the zip codes because their population percentages were too small to be
relevant to this study.
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Distribution of Hillsborough County Zip Codes by Socioeconomic Status
Each zip code was categorized as high income if its per capita income was higher than
the average per capita income of Hillsborough County at $29,867.25 (with a standard deviation
of ±$9,756); and the zip code was categorized as low income if the per capita income of the zip
code was lower than the county’s average. The percentage of individuals below poverty was also
recorded but was not utilized in the division of zip codes. The correlation between
socioeconomic characteristics of a zip code and racial percentages of the same zip code was then
established to determine which zip codes were both low income and predominantly Black.
Healthy Food Availability versus Fast Food Availability
The numbers of Albertsons, Sweetbay, Publix, and Wal-Mart fresh produce stores were
gathered for each zip code. The Tampa Bay Yellow Pages were used as a first resource to
determine the location of each fresh produce store. There is followed by the use of the online
Yellow Pages to confirm or correct the locations. Furthermore, the store websites were used to
confirm the stores location and to confirm the stores were still open for business. When there
was any type of uncertainty about the stores location within each zip code, the phone numbers
for the given stores were obtained and personal phone calls were made to obtain the correct
information.
Once the location of each fresh produce store was known the distance to each Albertsons,
Sweetbay, Publix, and Wal-Mart fresh produce store was calculated from the zip code center
using the fresh produce store website or the Yellow Pages in conjunction with distance
calculation functions on mapquest.com. The average distance to any fresh produce store in a
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given zip code was determined by adding all of the calculated distances together and dividing by
the total number of stores in each zip code.
The numbers of McDonalds, Burger King, KFC, and Popeyes fast food restaurants were
gathered for each zip code. The preceding fast food restaurants were chosen because of their
significant numbers in Hillsborough County and popularity. The procedure used to determine
distance to fresh produce stores was used in the determination of travel distance to the selected
fast food stores.
Surveys of Hillsborough County Population
Ten people residing in each of the 25 zip codes were surveyed about their accessibility to
fresh produce stores and fast food restaurants and their consumption of fresh produce and fast
food. The surveys contained questions about the participating persons’ age group, race, years of
residence in the county, and income. All surveys were anonymous. All those surveyed
confirmed they were above 18 years of age and permanent Hillsborough County residents.
Surveys were conducted in the stores and restaurants with the authorization of store and
restaurant management. Consumers of fresh produce stores in each zip code were surveyed as
well as consumers in fast food restaurants to reach a total of ten residents of each zip code. In
order to reach the quota of ten residents per zip code mall goers and store sales clerks were
surveyed in the different zip codes. University of South Florida staff and faculty were also
surveyed. Because the zip code 33602 contained a smaller than normal population, only five
people residing in the zip code were surveyed. University students and military personnel were
not surveyed to avoid discrepancies because of their exceptionally different lifestyles. If a person
indicated that they resided in a zip code other than the 25 selected zip codes in Hillsborough
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County, then the survey was not utilized. The surveys which were incomplete and had invalid
answers were not utilized.
Data analyses
Data were collected at the zip code level using the government 2010 census and was then
analyzed using statistical analysis software. Data collected from the surveys was also entered
into Statistical Package for the Social Science (SPSS) analysis software. To enter data, answers
to questions on survey must be categorized in groups of high risk and low risk. The lower risk is
associated with a lower number and higher risk is associated with a higher number. For example,
if a survey participant answered to eating at a fast food restaurant less than twice a week, their
response will be assigned a number “1”. In contrast, if a survey participant answered to eating at
a fast food restaurant more than twice a week, their response will be assigned a number “2”.
These numbers are then fed into the SPSS computer program and the data is analyzed.
Results
To establish the presence of healthy food access and consumption disparities amongst
different socioeconomic groups and race is the sole purpose of this research. It is believed that
those with low income and of minority races experience higher levels of food disparities in
regards to access to healthy foods and consumption of healthy foods. In order to establish a
precise correlation between healthy food availability and socioeconomic status as well as food
availability and race in Hillsborough County, a multilevel analysis was done using both 2010
census data for each of the 25 selected zip codes (Table 1) and information collected from
Hillsborough County residents of each zip code.
Validation of Selected Zip Code
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Each selected zip code contained both a significant White population as well as a
minority population (Table 1). Zip codes such as 33629 which have a significantly low Black
population compensate with a high Latino population (Table 1).
Table 1. Hillsborough County Zip Code Data
Zip
Codes

33602
33603
33604
33605
33606
33607
33609
33610
33611
33612
33613
33614
33615
33616
33617
33618
33619
33624
33625
33626
33629
33634
33635
33637
33647

%
White

45.9
61.1
64.5
28.1
83.7
50.2
84.5
37.6
85.1
60
68.2
74.5
77.7
67.4
62.3
87.4
50.6
83.6
82.1
86.9
95.2
77.2
83.6
73.7
82.7

%Black

46.3
28.1
24.8
61.8
11.4
38.5
7
56.7
6.2
29
19.1
8.9
8.3
17.8
27.4
4.5
40.1
6.4
7.3
5.1
1.2
8.1
5.8
16.9
5.9

%Latino

17.6
28.5
21
26.5
7.8
41.4
21.4
9.1
10.5
17.9
17.1
47.2
28.6
13.4
13.9
15.6
18.1
17.8
20.1
11.9
8.4
37.4
16.2
12.7
9.3

% 16 yrs + in
Labor Force

%Individuals
Below Poverty

56.9
61.7
63.3
49.5
76.8
53.4
65
58.8
68.7
62.9
64.9
66.4
69.8
72.3
70.6
70.7
52.6
74.4
75.1
77.5
67.5
71.2
69.2
74.4
73.6

36.5
22.8
23
35.8
8.2
23.6
9.3
22.5
9.1
21.5
22.3
16
8.8
15.8
14.2
5.7
18.9
5
6.5
2.4
4.3
8.4
8.3
12.3
6.2

$ Per Capita

22871
15402
14676
10458
41666
17397
32314
13652
27722
15734
17728
36859
48602
18507
20346
30191
13346
26611
22126
37630
42973
19872
22248
18758
34069

Total
Pop

8955
20947
36785
17081
14960
22801
16180
32397
29837
42961
29424
43803
41349
12014
42281
20358
28459
45065
20781
11116
22858
19255
12439
12537
26290

The Hillsborough County zip codes 33626 and 33629 have a very low percentage Black
population as well as a low percentage of individuals below poverty and high per capita income;
therefore, these zip codes serve as good controls (Table 1). The total population for each of the
zip codes ranges from 8955 to 45065 (Figure 1). Although the zip code 33602 has the lowest
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population of the selected 25 zip codes, it represents a large number of minorities and the

percentage of individuals below poverty is 36.5% which is the highest in Hillsborough County;
therefore, 33602 is crucial to determining healthy and fast food accessibility in regards to race
and socioeconomic status(Table 1).
Figure 1. Hillsborough County Population Distribution by Zip Codes.
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All of the selected zip codes showed a large workforce, over 50 % of each of the zip
codes’ population, except zip code 33605 which has a workforce of 49.5% of the total
population. The Hillsborough County zip code 33605 has a relatively small population and a
very low per capita income as well as a large black population (Table 1). Furthermore, the zip
code has a large percentage of individuals below poverty, about 35.8% of the population (Table
1). On the other hand, Hillsborough county zip code 33626 has a large per capita income, the
largest workforce percentage and a small population (Table 1). Overall, the larger the workforce
population per zip codes the lower the percentage of individuals under poverty.
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Distribution of Hillsborough County Zip Codes by Race

While all of the 25 selected Hillsborough County zip codes contained a variety of races,
the only two races considered for this study are White and Black. Hillsborough County zip
codes containing a population of less than 71.3% White (average white population in
Hillsborough County) are considered to be predominantly minority, black zip code and vice
versa. Figure 2 provides a visual portrayal of the population distribution for each of the selected
zip codes. Hillsborough county zip codes 33602, 33603, 33604, 33605, 33607, 33610, 33612,
33613, 33616, 33617 and 33619 have predominantly black populations. Zip codes 33609, 33614,
33615, 33625 and 33634 have a slightly higher than 71.3% White populations, but large Latino
populations of 21.4%, 47.2%, 28.6%, 20.1% and 37.4% respectively (Table 1 &Figure 2).
However, zip codes 33606, 33611, 33618, 33624, 33626, 33629, 33635, 33637, and 33647 have
Latino populations of less than 20% which is are not as numerically significant as the others
(Table 1).

Figure 2. Racial Distribution in Hillsborough County Zip Codes.
100
80
70
60
50
40
30
20
10

Zip Code
% White

%Black

33647

33637

33635

33634

33629

33626

33625

33624

33619

33618

33617

33616

33615

33614

33613

33612

33611

33610

33609

33607

33606

33605

33604

33603

0
33602

Percentage of Population

90

A HILLSBOROUGH COUNTY MULTILEVEL ANALYSIS

15

Distribution of Hillsborough County Zip Codes by Socioeconomic Status
A wide range of socioenonomic statuses are seen across the 25 selected Hillsborough
County zip codes. The County’s 2010 mean per capita income is $29,867.25, with a ±$9,756
standard deviation. Although this is the established average, the range is very wide from
maximum to minimum per capita income. The range of per capita income is from $10,458 in
33605 to $48,602 in 33615 (Table 1). There is a larger number of zip codes with a per capita
income lower than the mean of $29,867.25than zip codes with a per capita income higher than
the mean (Figure 3). Only eight Hillsborough County zip codes had a per capita income higher
than the mean while seventeen zip codes had a lower per capita income than the established
mean (Figure 3). Hillsborough County zip codes 33606, 33615, and 33629 had a per capita
income greater than $40,000 (Figure 3). The remaining high income Hillsborough County zip
codes 33609, 33614, 33618, 33626, and 33647 are under $40,000 and above $30,000 per capita
income (Figure 3).
Figure 3. Average per Capita Income in Hillsborough County Zip Codes.
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Hillsborough County zip codes 33603, 33604, 33605, 33607, 33610, 33612, 33613,

33616, 33619, 33634, and 33637 have per capita incomes of less than $20,000 (Figure 3). On the
other hand, the zip codes 33602, 33611, 33617, 33624, 33625, and 33635 have per capita
incomes under the 2010 county mean, but are relatively closer in value to the mean (Figure 3).
Correlation between Socioeconomic Status and Race in Hillsborough County
From the 25 selected zip codes in Hillsborough County 8 (32%) were determined to be
high income zip codes. Therefore 68%, or 17 out of 25, of the zip codes selected were low
income zip codes (Figure 4). The majority of the low income zip codes also contain a
predominantly black population (Figure 4). Furthermore, 44%, or 11, of the 25 selected
Hillsborough County zip codes have a predominantly black population and are of low income
(Figure 4). Only 24% of the 25 selected zip codes were low income zip codes as well as being
predominantly white. The low income zip codes which had predominantly white populations are
33611, 33624, 33625, 33634, 33635, and 33637 (Table 1). All of the predominantly minority zip
codes were also of low income. These zip codes are 33602, 33603, 33604, 33605, 33607, 33610,
33612, 33613, 33616, 33617 and 33619 (Table 1). All of the high income zip codes, eight in
total, had predominantly white populations (Figure 4).
Figure 4. Correlation of Socioeconomic Status and Race by Hillsborough County Zip Code.
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Healthy Food Availability versus Fast Food Availability

Each of the 25 selected Hillsborough County zip codes contained a varied amount of the
fresh produce stores and fast food restaurants considered in this study (Figure 5). Every zip code
did not contain a Sweetbay, Publix, Winn Dixie, Albertsons, and Wal-Mart; some zip codes
contained two or more of a given store. Furthermore, every zip code did not contain a
McDonalds, Burger King, Popeyes and KFC.
Figure 5.Number of Food Stores and Types of Food Stores by Hillsborough County Zip Codes.
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The Hillsborough County zip code 33602 had no fresh produce stores or fast food
restaurants (Figure 5). Out of the 25 selected Hillsborough County zip codes, 18 had more fast
food restaurants than fresh produce stores (Figure 5). The zip code 33604 contained an equal
amount of fast food restaurants and healthy food stores. Only five zip codes contained more
healthy food stores than fast food restaurants; four out of the five zip codes that had a majority of
healthy food stores and had no fast food restaurants (Figure 5). The zip codes that have none of
the fast food restaurants are 33616, 33624, 33635, and 33637 (Figure 5). The only zip code
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which had both healthy food stores as well as fast food restaurants was 33647 which had 5
healthy food stores and only two fast food restaurants (Figure 5). The Hillsborough County zip
codes 33603, 33605, 33606, 33607, 33609, 33610, 33612, 33614, 33617, and 33619 have two
times or more fast food restaurants than healthy food stores (Figure 5).
Figure 6. Average Distances to Food Stores in Hillsborough County within Zip Codes.
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The average distance between the center of each of the selected Hillsborough County zip
codes and a healthy food store or fast food restaurant varies by zip code (Figure 6). Healthy food
stores are the farthest from the zip code 33602 with an average distance of more than 10 miles
from the center of the zip code, while fast food restaurants are at an average distance of less than
two miles (Figure 6). From the 25 Hillsborough County zip codes only ten had a longer average
distance to get to a healthy food store than a fast food restaurant: 33602, 33604, 33605, 33609,
33610, 33611, 33613, 33614, 33616 and 33624. Out of the ten zip codes which are farther from
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healthy food stores than fast food restaurants, 33602, 33605 and 33616 have an average distance
of more than 4 miles away from a healthy food stores (Figure 6). On the other hand, 22 of the 25
selected zip codes are less than 4 miles away from a healthy food store of the zip codes selected,
the average distance to a healthy food store is less than 2 miles: 33603, 33606, 33607, 33611,
33612, 33613, 33614, 33615, 33617, 33618, 33619, 33625, 33629, and 33634 (Figure 6).
Furthermore, the 33611, 33613, and 33614 zip codes have fast food restaurants at a
closer distance than the healthy food stores which are less than 2 miles away (Figure 6). The zip
code 33611 had the smallest average distance to a fast food restaurant, at a distance under 1 mile
(Figure 6). Only 12 of the 25 zip codes have an average distance of less than 2 miles to a fast
food restaurant: 33602, 33604, 33605, 33606, 33607, 33609, 33611, 33612, 33613, 33614,
33617, and 33629. The following Hillsborough County zip codes have average distances of less
than 2 miles away for both healthy food stores and fast food restaurants: 33606, 33607, 33611,
33612, 33613, 33614, 33617 and 33629 (Figure 6). The differences of the distance from fast
food restaurants and healthy food restaurants are more significant for the following zip codes in
regards to fast food restaurants being farther: 33619, 33625, 33625, 33635 and 33637 (Figure 6).
Surveys of Hillsborough County Population
A total of 10 surveys were distributed randomly to Hillsborough County residents in each
selected zip code, except for zip code 33602. Participants were asked to complete the survey to
its entirety and to provide accurate information. These participants included staff and faculty at
University of South Florida. Also, participants were found at fast-food restaurants and
supermarkets and also on the streets of Hillsborough County. The data illustrates that some
neighborhoods (zip codes) have an uneven distribution of races and household incomes are more
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similar within a zip code (Table 1A). The zip code 33602 contains a small number of residents.
Therefore, only 5 surveys were administered to collect information in this neighborhood.
There are some neighborhoods that have a great diversification in household income. For
example, the zip code 33617 household income ranges from $10,000 to $100,000 (Table 1A).
The individuals surveyed in that zip code were evenly distributed amongst blacks and whites.
However, there were no Hispanic participants in 33617. Zip codes such as 33603 had household
incomes and racial distributions which are not heterogeneous as the previous zip code. The
household income in 33603 ranges from $10,000 to $30,000; also, many whites were available in
the zip code to take the survey compared to blacks (Table 1A). According to the survey, the
people at zip code 33629 are 35 years old or older and a vast majority of them have resided in
their neighborhoods for longer than five years (Table 2A). When administering these surveys,
gender was considered. Women typically tend to do more of the grocery shopping in a
household. So the surveys were given to more women than men.
Overall, most participants in the survey were White and Non-Hispanic. The average age
of participants was 35 to 50 years old and the smallest age group was 18 to 35 years old
(Table1A). From the 245 surveyed Hillsborough County residents, 44.1% had lived in the same
zip code for 5 years or more followed by the 40.4% who had lived in the given zip code for 1 to
5 years. The average incomes for all of the surveyed zip codes were $20,000 to $29,000 and
$30,000 to $49,000. The lowest income was less than $10,000 while the highest income was
more than $100,000, 0.4% and 5.7% respectively (Table 1A).
When only assessing the high income zip codes, 81.3% of the surveyed residents were
not Hispanic and 72.5% were White, while only 22.5% were Black and 5% were Asian (Table
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1A). The age distribution of the high income zip codes was 41.3% 35 to 50 years of age and
37.5% were 50 years old and above. The income of the surveyed residents ranged from $30,000
to $99,999; 33.8% made an income from $50,000 to $99,999 and 27.5% made an income from
$30,000 to $49,000 (Table 1A).
On the other hand, when assessing low income zip codes, 77.6% of the residents were not
Hispanic, 65.5% were White, 32.7% were Black and only 1.8% were Asian. The age group for
the low income zip codes was very similar to that of the high income. The majority of incomes
for the surveyed residents of low income zip codes were from$20,000 to $49,999; 30.9% of the
residents had an income from $10,000 to $19,999, 32.1% had an income from $20,000 to
$29,999 and 26.1% had an income from $30,000 to $49,999.
Furthermore, 82.1% of the surveyed residents from the predominantly white zip codes
were not Hispanic and 73.6% of the residents surveyed were white (Table 1A). In the zip codes
which were characterized as predominantly minority zip codes, 74.3% of the surveyed residents
were not Hispanic and only 60% were White and 39% were Black (Table 1A). Residents
surveyed in predominantly white zip codes had a broad distribution of income with 33.6% of the
incomes at $30,000 to $49,999 and 24.3% with incomes from $50,000 to $99,999. On the
contrary, the majority, 42.9%, of residents surveyed from predominantly minority zip codes had
an income from $10,000 to $19,999 and 31.4% had an income from $20,000 to $29,999 (Table
1A).
Each of the 245 surveyed Hillsborough County residents stated that they purchased fresh
produce. The amount of times each resident went to a fresh produce market varied from zip code
to zip code. Only 0.4% of the surveyed individuals purchased food from an independent delivery
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agency and 0.4% purchased food at a convenience store (Table 1A). All of the surveyed people
who shopped at a convenience store or from a delivery company were from low income zip
codes. More than half of the surveyed zip codes had 10% or more residents who went to the
fresh produce market 5 times or more a week. A total of 7 zip codes had 20% or more residents
who went to the fresh produce market 5 times or more a week; with 33606 having the largest
amount of residents who went to a fresh produce store 5 or more times a week at 30% (Figure 7).
Less than half of the zip codes, 12 out of 25 zip codes, did not have any residents who went to
the fresh produce store 5 times or more a week. Furthermore, all residents surveyed in the zip
code 33624 answered that they went to the fresh produce store 2-4 times a week (Figure 7).
51.4% of the residents surveyed went to the fresh produce store less than 2 times a week and
only 8.6% went 5 times or more. Other than 33624 and 33602, all other zip codes had a similar
percentage of residents who went to a fresh produce store 2-4 times a week (Figure 7). 20% or
less of the residents surveyed in the zip codes 33612, 33617, 33619 and 33625 went to the fresh
produce store 2 to 4 times a week (Figure 7).
Figure 7.Number of Visits to the Fresh Produce Store per Week for Hillsborough County
Surveyed Residents
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The zip codes in which a significant percentage of residents went to the fresh produce
store 5 times or more a week tended to have a significantly lower percentage of individuals who
went to the fresh produce store less than two times a week in comparison to zip codes in which
no residents went to the fresh produce store 5 times or more a week; for example, 33606 has only
10% of its population which goes to the fresh produce store less than 2 times a week in
comparison to 33617 which has 90% of its residents which go to the fresh produce store less than
2 times a week (Figure 7). Furthermore, 69.4% of all residents surveyed went to fast food
restaurants less than 2 times a week while only 6.5% went to fast food restaurants 5 times or
more a week (Table 1A). On the other hand, the zip code 33625 has a significant percentage of
its population which goes to the fresh produce store 5 times or more a week while 60% of its
population goes to the store less than two times a week (Figure 7). The zip codes 33605, 33626,
33634, 33635, 33637 and 33647 appear very similar in that 60% to 70% of surveyed residents
went to fresh produce stores less than 2 times a week and 30% to 40% of their residents went to
the store 2-4 times a week, with none of their residents going to the store 5 times or more a week
(Figure 7). Overall, most residents went to fresh produce stores around 2 to 4 times a week
while most residents went to fast food restaurants 2 times or less a week. 47.5% of the surveyed
residents from high income zip codes went to the fresh produce store less than 2 times a week
(Table 1A). While 53.3% of residents from low income zip codes went to the fresh produce store
less than 2 times a week (Table 1A). In zip codes which are predominantly white 49.3% of
residents went to a fresh produce store less than 2 times week and 42.1% went to a fresh produce
store 2 to 4 times a week. In zip codes which are predominantly composed of minority races,
54.3% of residents went to a fresh produce store less than 2 times a week and 37.1% went to a
fresh produce store 2 to 4 times week (Table 1A).
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A similar assessment was done in regards to the amount of time residents in each zip
code visited fast food restaurants a week. 67.5% of residents in high income zip codes consumed
fast food and 70% consumed fast food less than 2 times a week (Table 1A). 75.8% of residents in
low income zip codes consumed fast food and 69.1% of them consumed fast food 2 times or less
a week (Table 1A). Furthermore, 68.6% of residents of predominantly white zip codes consume
fast food and 71.4% consume fast food less than 2 times a week; 79.1% of residents of zip codes
with a large minority population consumed fast food and 66.7% of those consumed fast food less
than 2 times a week.
Only 3 of the 25 zip codes assessed, 33605, 33613, and 33629, had more than 10% of
their residents reporting that they consumed food from fast food restaurants 5 times or more a
week (Figure 8). On the other hand, only 33602, 33609, and 33624 had more than 50% of
residents who consumed fast food 2 to 4 times a week as well as the smallest percentage of
residents who consumed fast food less than 2 times a week (Figure 8). Most zip codes have a
population where 50% or more of the residents consume fast food less than two times a week.
80% or more of the residents in the following zip codes; 33612, 33615, 33617, 33626, 33634,
33635, 33637, and 33647, consumed fast food less than 2 times a week (Figure 8). All of the
surveyed residents of 33617 and 33637 consumed fast food less than two times a week (Figure
8). The most common trend amongst all zip codes was to consume fast food less than 2 times a
week, with the exception 33602, 33609, and 33624 (Figure 8). 40% of the residents of the zip
code 33629 consume fast food 5 times or more a week (Figure 8).
Only ten zip codes had residents who consumed fast food 5 times or more a week in
comparison to the 13 zip codes which had residents who went to a fresh produce store 5 times or
more a week. When comparing the zip codes 33617 and 33637 fresh produce consumption to
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fast food consumption one can see that the majority of the residents in these zip codes visited the
fresh produce stores less than 2 times week as well as consumed fast food less than 2 times a
week. In the zip code 33624 all residents visit the fresh produce store 2 to 4 times a week and the
majority of the residents in the zip code consume fast food 2-4 times a week. In regards to zip
code 33629, a large percentage of residents consume fast food 5 times or more a week while no
residents of this zip code visit the fresh produce store 5 times or more a week.
Figure 8. Number of Visits to a Fast Food Restaurants per week by Hillsborough County
Surveyed Residents.
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The amount of time it takes residents within a zip code to arrive at a fresh produce store
from their place of residence varies. In various zip codes such as 33604, 33606, 33607, 33613,
and 33613 more than 60% of the residents said that it took them 5 minutes or less to reach a fresh
produce store (Figure 9). On the other hand, most zip codes had a common percent of residents
who said that fresh produce stores were about 10 minutes from their home (Figure 9). The zip
codes with the highest percent of residents who said that a fresh produce store was about 10
minutes from their home were 33634 and 33637 totaling at 60% of their residents (Figure 9).
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Only the zip codes 33609 and 33635 had 10% of their residents say that their homes were 20
minutes or more away from a fresh produce store. 52.5% of residents of high income zip codes

were 5 minutes or less from a fresh produce store and 46.3% were about 10 minutes away (Table
1A). On the other hand, 51.5% of residents of low income zip codes were 5 minutes or less from
a fresh produce store and 47.9% were 10 minutes away (Table 1A). In predominantly white zip
codes only 47.1% of residents were 5 minutes or less from a fresh produce store while in
predominantly minority zip codes 58.1% of residents were within 5 minutes from a fresh
produce store (Table 1A).
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Figure 9. The Amount of Time to Reach a Fresh Produce Food Store in Hillsborough County,
by Zip Code
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In regards to the amount of time it takes residents across the 25 assessed zip codes to
reach fast food restaurants, the response was much more unanimous. Most surveyed residents
believe that they are 5 minutes or less from a fast food restaurant when compared to the results
for the distance to fresh produce stores. Out of the 25 assessed zip codes only 33616, 33626 and
33635 had less than 50% of their population answer that a fast food restaurant was within 5
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minutes from their home (Figure 10). Four of the 25 zip codes contained a range from 10% of its
residents to 30% of its residents who answered that fast food restaurants were as far as 20
minutes or more from their home (Figure 10).
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Figure 10. The Amount of Time to Reach a Fast Food Restaurant Hillsborough County by Zip
Codes.
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In the zip code 33616 no resident reported that fast food restaurants were closes than 20
minutes, but only 30% of residents believed that fast food restaurants were 5 minutes or less
from their home (Figure 10). 73.8% of surveyed residents in high income zip codes answered
that fast food restaurants were in closer proximity to their place of residence (Table 1A). Only
66.7% of residents of low income zip codes were closer to a fast food restaurant (Table 1A).
75% residents of the predominantly white zip codes answered that fast food restaurants were in
closer proximity than fresh produce store while only 61% of the residents of predominantly
minority zip codes answered that fast food restaurants were in closer proximity (Table 1 A).
When compared to the amount of time it took residents of each zip code to reach fresh
produce stores, the amount of time it took residents to reach fast food restaurants was much
lower on average. More zip codes contained a higher percent of residents who lived more than
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20 minutes away from a fast food restaurant. The zip codes 33609 and 33635 were the only two
zip codes which had residents who lived 20 minutes away from a fresh produce store. On the
other hand, neither of the zip codes contained residents who lived more than 10 minutes away
from a fast food restaurant. Overall, 51.8% of surveyed Hillsborough County residents were 5
minutes or less from a fresh produce store and 70.2% of residents were also 5 minutes or less
away from fast food restaurant (Table 1A). 68.8% of residents in high income zip codes said they
were 5 minutes or less from a fast food restaurant while 70.9% of surveyed residents from low
income zip codes were 5 minutes or less from a fast food restaurant (Table 1A). 69.3% of
residents in predominantly white zip codes were 5 minutes or less from a fast food restaurant
while in predominantly minority zip codes 71.4% of the residents were 5 minutes or less from a
fast food restaurant (Table 1A).
Most Hillsborough County residents surveyed utilized their own personal vehicle (Figure
11). In 11 out of the 25 assessed zip codes, 10% to 40% of the residents used public
transportation. The zip codes 33609 and 33610 had identical percentages of residents utilizing
public transportation as well as walking (Figure 11). Furthermore, zip codes 33605 and 33612
also had a significant amount of residents who walk, at 20% (Figure 11).
Six of the 25 zip codes contained residents who reported walking as their method of
transportation. 88.2% of surveyed residents utilized their own vehicle and 8.6% utilized public
transportation. Furthermore, 88.8% of residents of high income zip codes and 92.9% of residents
in predominantly white zip codes utilized their own vehicles. 87.9% of surveyed residents from
low income zip codes had their own vehicle and 9.7% utilized public transportation; 81.9%
residents of predominantly minority zip codes utilized their own vehicle. Two of those six zip
codes (33625 and 33626) contained residents who walked and residents with personal vehicles
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but no residents who used public transportation. In the zip code 33626, 30% of its residents

walked (Figure 11). With the exception of 33626, the residents who walk only made up 10% of
the population of the zip code (Figure 11). 100% of the residents in 12 of the 25 zip codes had
their own vehicles (Figure 11).
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Figure 11. Method of Transportation for Hillsborough County Surveyed Residents.

Zip Code
Personal Vehicle

Public Transportation

Walk

When trying to determine a correlation between the methods of transportation and how
often residents went to a fresh produce store or fast food restaurant, an individual analysis was
done. A larger percent of people who walk go to fresh produce stores less than 2 times a week
than people with a personal vehicle, followed by those who utilize public transportation (Figure
12). People who had personal vehicles were more likely to go to the fresh produce store 2 to 4
times a week than those who took public transportation or walked. The people who utilized
public transportation had a higher rate of going to the fresh produce store: 5 times or more a
week followed by those who walked, and lastly by those with personal vehicles (Figure 12).
Six of the 25 zip codes contained residents who reported walking as their method of
transportation. 88.2% of surveyed residents utilized their own vehicle and 8.6% utilized public
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transportation. Furthermore, 88.8% of residents of high income zip codes and 92.9% of residents
in predominantly white zip codes utilized their own vehicles. 87.9% of surveyed residents from
low income zip codes had their own vehicle and 9.7% utilized public transportation; 81.9%
residents of predominantly minority zip codes utilized their own vehicle. Two of those six zip
codes (33625 and 33626) contained residents who walked and residents with personal vehicles
but no residents who used public transportation. In the zip code 33626, 30% of its residents
walked (Figure 11). With the exception of 33626, the residents who walk only made up 10% of
the population of the zip code (Figure 11). 100% of the residents in 12 of the 25 zip codes had
their own vehicles (Figure 11)
Figure 12. Correlation between the Method of Transportation and Frequency of Visits to
Healthy Food Stores and Fast Food Restaurants.
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In regards to the consumption of fast food and method of transportation there is a much
more uneven distribution of how often people go to a fast food restaurant depending on their
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method of transportation. A larger percent of those who depend on public transportation go to

fast food restaurants less than two times a week than those with a personal vehicle or those who
walk, respectively (Figure 12). A larger percentage of those who walk go to fast food restaurants
2 to 4 times a week than those who have a personal vehicle and those which rely on public
transportation (Figure 12). Only people with personal vehicles or those who use public
transportation go to fast food restaurants 5 times or more a week, with those who have their
personal vehicles going more than the people who rely on public transportation.
Fruits and vegetables were purchased in different amounts across Hillsborough County.
According to Figure 13, participants reported that they mostly purchase both fruits and
vegetables at the fresh produce supermarket. It also reveals that less than a quarter of the people
surveyed purchase mainly vegetables. Also, less than a fifth of the population surveyed
purchased mainly vegetable (Figure 13). Figure 13 shows that these two types of produce are not
mutually exclusive. In fact, a large percent of the surveyed population purchased an equal
amount of both types of produce.

Figure 13: Consumption of Fruits and Vegetables
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The consumption of fruits and vegetables varied from zip code to zip code. Figure 14
identifies the type of fresh produced purchased in each zip codes. There were some zip codes

that had almost an evenly distribution of the three categories. For example, the bars representing
residents of 33604, 33614, and 33607 display an almost even distribution of all categories
compared to some of the other zip codes. Almost all of the residents in each zip code purchased
an equal amount of fruits and vegetables at the market. In 33647, 33637 and 33629, the surveyed
residents did not report that a particular fresh produce was favored. There were certain zip codes
where the surveyed residents exhibited a greater preference for vegetables compared to fruits. In
the zip code 33606, 30% of the surveyed population purchased mainly vegetables while 0%
reported buying mainly fruits. In contrast, the residents in 33624 showed more of a preference of
fruits over vegetables. While 40% of the surveyed population purchased mainly fruits, 0% of the
surveyed population reported purchasing mainly vegetables.
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Figure 14. Types of Fresh Produce Surveyed Residents Purchased, by Zip Code.
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In summary, the graph as a whole illustrates that residents are more prone to purchasing
both fruits and vegetables when at a supermarket. 72.5% of surveyed residents in high income
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zip codes consumed an even amount of fruits and vegetables while only 57% of surveyed
residents of low income zip codes consumed an even amount of fruits and vegetables (Table 1A).
On the other hand, 73.6% of residents from predominantly white zip codes consumed an even
amount of fruits and vegetables while only 46.7% of residents in predominantly minority zip
codes consumed an even amount of fruits and vegetables (Table 1 A).
Processed food and fresh produce were not consumed equally in Hillsborough County.
Overall, 78.4% of the residents of Hillsborough County consume processed foods (Table 1A). In
Figure 15, 62% of the Hillsborough County residents surveyed spent more money on fresh
produce. Only 38% of the residents spent more money on processed food.
Figure 15. Types of Food Surveyed Residents Purchased at the
Supermarket.
Processed Food

Fresh Produce

38%

62%

According to Figure 16, there were some neighborhood surveyed residents who
purchased far more fresh produce products than other neighborhood surveyed residents. All of
the participants in zip code 33629 purchased more fresh produce products than processed
products at the supermarket. In other words, they spent more money on products that were fresh
fruits and vegetables compared to frozen products and canned food products. Surveyed residents
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in other zip codes spent almost equal amounts of money on the two types of product. In the zip
codes 33610 and 33624, 70% of surveyed participants reported that more of their money was
spent on processed food. This graph reveals a homogenous distribution of the types of food
bought within Hillsborough County. The majority (68.8%) of surveyed residents of high income
zip codes purchased processed food, but only 27.5% of them spent more money on processed
food than fresh produce (Table 1A). On the other hand, 83% of surveyed resident from low
income zip codes consumed processed foods and 42.4% of them spent more money on processed
food than fresh produce (Table 1A). In predominantly white zip codes, 75% of the residents
consumed processed food and 32.9% of them spent more money on processed food than fresh
produce (Table 1A). Finally, in predominantly minority zip codes, 82.9% of the residents
consume processed foods and 43.8% of them spent more money on processed food than fresh
produce (Table 1A). Figure 16 compares the kind of food that is typically bought at the
supermarket. Although fresh produce is bought at a greater percentage in particular zip codes,
processed food is bought at a significant percentage in others. Almost two fifths of the surveyed
population purchased more processed food, or spent more money on processed food, as
compared to fresh produce.
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Figure 16. Types of Food Surveyed Residents Purchased in the Supermarket, by Zip Code.
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Discussion
The purpose of this research study is to examine and evaluate access to healthy food
among people of different racial backgrounds and different socioeconomic status. The data
collected for this study allowed us to conduct a multi-level analysis of the correlations between
travel distances to healthy and fast foods, food purchasing and consumption patterns and
different socioeconomic groups and races. Demographic and socioeconomic data pertaining to
25 zip codes in Hillsborough County, Florida, was obtained from the 2010 census. Table 1 in the
results section of this study displays this information. According to Table 1, as the percentage of
whites in a neighborhood increased, the per capita income for that zip code also increased. For
example, zip codes 33606, 33609, 33614, 33615, 33626, 33629 and 33647 have an average
capita income above $30,000 and have a high percentage of whites (greater than 83%). In
reverse, neighborhoods with high percentages of blacks and Latinos have lower average per
capita incomes. Zip codes 33605, 33610 and 33619 have high percentages of blacks, at 61.8%,
56.7% and 40.1%, respectively. These zip codes also have some of the lowest per capita incomes
in the county, ranging from $10,000-$14,000. However, there are some zip codes that do not
follow this pattern. Zip code 33635 has a high percentage of whites (approximately 83%) but an
average per capita income of approximately $22,000. The zip code 33615 is not greatly
disproportionate in race distribution but does contain the highest per capita in the county. The zip
codes that had fairly even racial distributions had average per capita incomes in between those in
the neighborhoods that were populated with a high percentage of whites and those with a high
percentage of blacks.
It was a bit difficult analyzing the Latino population due to the fact that there is no
distinct race classification for these individuals. Some may consider themselves white and others
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classify themselves as black. With that discrepancy, it was critical to simply analyze the data for
whites and blacks. The survey that was administered asked questions on both ethnicity and race.
When data was analyzed, race instead of ethnicity was evaluated to prevent complexity. One of
the most notable aspects of Table 1 is that it illustrates that the predominately white
neighborhoods (33606, 33624, 33625, 33626, and 33647) have some of the highest rates of
employment. It provided an insight on the correlation between race and income. The
neighborhoods seem to be segregated by income and the higher the income, the higher the
percentage of white residents in these neighborhoods. Observing the population distribution may
provide some sort of understanding on whether there is an equal access to food.
Figure 1 provides information on the population distribution of Hillsborough County by
zip codes. The zip code 33602 contained a very small number of residents compared to all the
other zip codes. For this reason, only 5 surveys were administered randomly compared to the 10
that were administered for all of the other zip codes. Figure 1 illustrates which zip code is a
highly dense population and which one is not too dense. The zip codes that contain more than
35,000 people each are 33604, 33612, 33614, 33615, 33617, and 33624. There is no association
between population density and income or population density and race. Reviewing Table 1 and
Figure 1, the range for income for the above zip codes is approximately $14,500 to $48,000. This
range is too wide for an association to be made between density population and income. From
examining both low density and high density zip codes, it is safe to conclude that there is truly
no correlation with population density and income or race. All of the zip codes that are in
between the low and high density population neighborhoods show a random scatter of
information on income and race.
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According to the US 2010 Census Bureau data, Hillsborough County zip codes
containing a population of less than 71.3% white (average white population in Hillsborough
County), were considered to be a predominantly minority, black, zip code and vice versa. There
were approximately 12 zip codes that met the requirements of being classified as predominantly
white (33606, 33609, 33611, 33614, 33615, 33618, 33624, 33625, 33626, 33629, 33637, and
33647). Basically, almost half of the zip codes examined are predominately white
neighborhoods. Some zip codes contain a large number of blacks. The zip codes 33602, 33605,
33607, 33610, and 33619 depict the high population density of blacks. The zip code that stands
out from all the rest is 33629. There is a very small percentage of blacks compared to all of the
other zip code. The fact that there are some neighborhoods that contain a disproportionate
distribution of whites and blacks make it easier to determine whether there is a disparity in food
access and food availability for a particular race or socioeconomic status.
As stated in the US 2010 census, the mean per capita income is $29,867.25 for
Hillsborough County. In this study, neighborhood zip codes that are below this mean are
considered to have low-income populations and neighborhood zip codes that are above this mean
are considered to have high-income populations. The neighborhoods that are above this mean are
33606, 33609, 33614, 33615, 33618, 33626, 33629 and 33647. There are several other areas (zip
codes) that may meet the requirements to be considered a high-income population based on the
standard deviation. These zip codes that are listed are neighborhoods that are above the mean
without considering the minimum standard deviation.
In Figure 4, the pie chart depicts the correlation of socioeconomic status and race in
Hillsborough County. Notice that there is a large segment of the low income population that is
black. In fact, compared to whites, over half of the low income population is black. Also, another
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point to take from this pie chart is that a greater percentage of the Hillsborough County
population is considered low-income. Only a third of the population is classified as high-income.
All of the neighborhoods that are considered as high-income are predominately white. This
finding is also suggested by the figures in Table 1. This pie chart serves to give an observable
depiction of the correlation between race and income. As it illustrates, low-income people in
Hillsborough County are typically black and high-income people are typically white. Because of
the apparent association between income and race, when evaluating food disparity, the data is
less complex. In conclusion, Figure 4 allows an understanding of the correlation between the two
factors being analyzed for food disparities.
Another aspect of this study was to collect data on the different fast food and
supermarkets that are in a particular neighborhood. The numbers of the most popular
supermarkets that sell fresh produce (fresh fruits and fresh vegetables) were compared to the
numbers of the most popular fast food restaurants in Hillsborough County. The fresh produce
supermarkets that were counted included: Sweetbay, Publix, Winn Dixie, Albertsons and WalMart. The numbers of these stores was determined from information on the Yellow Pages and
visits to their actual sites. For each zip code, the counts for all of these supermarkets were
collected and summed. They were all categorized as healthy food. The same procedure was done
for fast food restaurants. The sum of McDonalds, Burger King, Popeyes, and KFC fast food
stores were obtained from the Yellow Pages and recorded for each zip code in Hillsborough
County. Not every zip code contained each and every one of these stores and at times, more than
one particular store may be found in the same zip code.
Eighteen (18) zip codes of the 25 Hillsborough County zip codes had more fast food
restaurants than fresh produce stores (Figure 5). The restaurants chosen for this study were
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chosen simply because they are highly popular in this county. The zip codes that contained more
than 4 fast food restaurants are 33607, 33611, 33612, 33614, 33618, 33619, and 33625. From
these zip codes, 3 zip codes (33611, 33618 and 33625) were predominately white neighborhoods
and only 2 zip codes were considered high income (33618 and 33614). The zip code with the
highest number of fast food restaurants is 33612. This zip code is categorized as low income and
predominately minority. The number of fast food restaurants in this zip code may be so high
because of its close proximity to the main campus of the University of South Florida (USF). This
is a huge discrepancy and it is a bit difficult to analyze this zip code. The average number of
supermarkets per zip code is approximately 2. The zip code 33612 has 2 supermarkets.
Almost all neighborhoods have a higher number of fast food restaurants as compared to
supermarkets. However, there are neighborhoods that simply have just supermarkets and no fast
food restaurants (33616, 33635 and 33637). In these neighborhoods, there is just 1 supermarket.
These zip codes are categorized as low income neighborhoods. From this fact, the type of food
available is not associated with a particular neighborhood (zip code). In zip codes 33626 and
33647, there are more supermarkets than fast food restaurants. Both of these zip codes are
categorized as high income neighborhoods. Many of these zip codes have equal access to healthy
fresh produce markets and fast-food restaurants. Although many neighborhoods have a bit more
fast food restaurants as compared to supermarkets, their counts are very close with an exception
of a few (33612, 33619 and 33607). Therefore, it is safe to conclude that there is not an
overwhelming food disparity for any particular zip code. The zip codes in Hillsborough County
as a whole do not show a huge unequal distribution of healthy food. After analyzing the quantity
of food stores and the types of food stores by Hillsborough County zip codes, an association or
correlation was not found between healthy food access and race or income.
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Figure 6 exhibits the average distance to food stores from the zip code centers. Some zip
codes have supermarkets that are farther away compared to the fast food restaurants (33602,
33605, 33610 and 33616). All of these zip codes are considered low income. However, it is
important to note that there are approximately 17 zip codes that are considered low income. So
therefore, there are a small number of low income zip codes that have supermarkets with great
travel distance. Although these zip codes are categorized as low income, there is not a strong
association between the wealth and racial segregation of neighborhoods with food availability. In
fact, about 20 Hillsborough County zip codes have equal access to both fresh produce
supermarkets and fast food restaurants. The graph displays that the different food types (fresh
produce versus fast food) for each zip code are approximately the same for every neighborhood,
except for the four zip codes examined earlier (33602, 33605, 33610 and 33616). Also, food
availability is closer in some neighborhoods compared to others. This availability is not at all
correlated with being rich or poor, or even with being white or black. The zip codes 33629,
33634, 33635, and 33637 fast food restaurants are further away from the fresh produce
supermarkets. All of these zip codes are predominately white neighborhoods, and one of which is
considered a high income neighborhood (33629). 4 of the 8 high income neighborhoods have
shown to have supermarkets exceedingly closer than fast food restaurants. From just this data, a
strong correlation on neighborhood wealth and the access to healthy food cannot be made.
The amount of visits to the fresh produce stores per week by Hillsborough County
surveyed residents is illustrated on Figure 7. This graph maps out the number of times that the
surveyed residents in a particular zip code shop for groceries. The most common response is less
than two times. Because people typically take a longer time to go grocery shopping, they do it
less. The least common response is going grocery shopping five times or more. This reason is
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also associated with the fact that people tend to shop less because it may be a long processes
(transportation effort, maneuvering through the market and waiting in long lines). Besides, food
doesn’t typically run out in a household in less than 2 days. Many people actually reported that
they shop for groceries once a week or every other week because it is easier to visit one big
market of the necessary food rather than picking little things up every other day. The response of
two to four times a week was also very popular. Some people want their fruits very fresh and in
order to do that, they may need to shop twice a week or more. After surveying residents, a brief
conversation took place to understand why they shop for groceries as often as they do. These
surveyed residents reported that they shop more than twice a week in order to have fresh fruits
and vegetables. In summary, people tend to shop for groceries less than four times a week. Also,
the occurrence of grocery shopping for each resident in these different zip codes does not have
any correlation with the neighborhood socioeconomic and ethnic characteristics. The responses
on the number of times that people went grocery shopping were randomly scattered across the
different zip codes. With this data, it is difficult to conclude that residents in a neighborhood go
grocery shopping more or less compared to residents in another neighborhood. There may be a
correlation between the amount of time a week the surveyed residents go grocery shopping and
the amount of time a week the surveyed residents go to fast food restaurants. These two factors
are inversely related to each other. The more times a week a surveyed resident goes grocery
shopping, the less likely they will go to a fast food restaurant.
Figures 8 and 7 must be compared in order to detect the correlation. According to the
graph (Figure 8), there were not a lot of surveyed residents who went to a fast food restaurant
more than 5 times a week. Actually, the only residents who reported that they went to the fastfood restaurant more than 5 times a week resided in the neighborhood 33629. The zip code
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33629 is a predominately white neighborhood that is considered high income. There were only
20% or fewer surveyed residents from the zip codes 33604, 33605, 33607, 33610, 33612, 33613,
33618, 33619, and 33625 who reported that they ate at a fast food restaurant more than five
times a week. From this data, there is not an acceptable way of making a conclusion on which
neighborhood residents consume or access fast-food more or less. The zip codes listed above
contain predominately white neighborhoods, predominately black neighborhoods and both high
and low income neighborhoods. It is important to note that only ten zip codes had residents who
consumed fast food 5 times or more a week in comparison to the 13 zip codes which had
residents who went to a fresh produce store 5 times or more a week. Overall, these numbers
indicate that residents of Hillsborough County seek out healthy food more so than unhealthy
food. There is no direct association between the consumption of unhealthy food and race or
income. The most popular response for fast food consumption per week is less than 2 times for
almost all the neighborhoods. Only five zip codes (33602, 33609, 33610, 33613, and 33624) had
50% or fewer residents who reported consuming fast food less than two times per week (Figure
8). The correlation of food availability, food consumption and race and income is very weak in
this study.
On the survey, participants were questioned about the time it takes to get to their
neighborhood grocery store and fast food restaurant (Figure 9 and 10). There were only two zip
codes where residents reported that it takes 20 minutes or longer to get to their fresh produce
supermarkets (33609 and 33635). Both of these zip codes are predominately white
neighborhoods that are considered high income. In all other zip codes, the participating residents
reported that it takes ten minutes or less to get to their supermarket. Approximately 50% of
surveyed residents in Hillsborough County reported that their supermarket is five minutes or less.
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This data compliments the average distance graphed in Figure 6. Mostly, all neighborhoods in
Hillsborough County, with the exception of 3 (33602, 33605, 33616), have healthy food stores in
less than 4 miles. This makes perfect sense why most surveyed residents reported taking five to
ten minutes to get to the healthy food store. According to Figure 6, the healthy food stores were
found to be over 10 miles away, while the residents reported it being only 5-10 minutes away.
This result may seem a bit confusing. However, it is imperative to note that not all healthy food
stores and their distance were calculated for each neighborhood. In the preliminary data, only
popular healthy food stores were considered (i.e. Wal-Mart, Sweetbay, Winn Dixie, Publix and
Albertson). There are other healthy food stores that sell fresh produce in Hillsborough County
such as Aldi, Save-a-Lot, Bravo, and other small neighborhood markets. This may be the same
case for the other two zip codes (33605 and 33616). Only 10% of the participants in these zip
codes reported that their fresh produce grocery stores are 20 minutes away. This may be because
they prefer to shop at a particular fresh produce market and it takes them 20 minutes to get there.
Also, the time it takes to get to these markets may vary because some people may walk, take
public transportation or their personal vehicle. It takes different length of times to get to the same
place with different transportation.
There were more residents of different neighborhoods (33603, 33605, 33612, and 33626)
who reported that it take 20 minutes or more to get to a fast food restaurants (Figure 10). This
information does not correlate with the preliminary data collected and graphed in Figure 6. In
fact, three of these zip codes (33603, 33605 and 33612) have fast food restaurants in a less than
two mile radius and the other (33629) has fast food restaurants less than four miles. The
participants may have comprehended the question in a different way than we intended and that is
may be the reason why they have chosen 20 minutes. Or, they may have reported the time it
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takes to walk over there; or even, the fast food of their choice may be 20 minutes away. All other
residents who were surveyed reported the fast food restaurants are less than 10 minutes away.
These responses are more consistent with Figure 6 which calculated the average distance of fast
food restaurants in each zip code.
After administering the survey, a few questions were asked to get a general understanding
on what was reported. According to most surveyed residents, fast food restaurant and
supermarkets are generally around the same area. This may be why the time it takes to get to a
fast food restaurant and the time it takes to get to a supermarket looks very similar Figures 9 and
10. The most common response is 10 minutes or less. However, there was a higher percentage of
residents in each neighborhood claiming that fast food restaurants are closer to their place of
residence than the supermarket. When the preliminary data was being collected, on average,
there were more fast food restaurants found in a neighborhood compared to fresh produce
supermarkets. This may be the reason why more people reported fast food restaurants are less
than five minutes away and supermarkets are approximately 5-10 minutes away. These graphs
indicate that there seems to be equal access to all types of food in Hillsborough County.
According to the data, 66.7% of residents of low income zip codes were closer to a fast food
restaurant. While there were 75% residents of the predominantly white zip codes who answered
that fast food restaurants were in closer proximity than fresh produce store, only 61% of the
residents of predominantly minority zip codes answered that fast food restaurants were in closer
proximity. Food access and availability in Hillsborough County does not seem to have an
association with race or income. There is a homogeneous distribution of all types of food in
Hillsborough County. Every neighborhood has access to healthy food.
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Transportation is another important factor to access of healthy food. A little over 88% of
Hillsborough County Surveyed residents reported that they use a personal vehicle to access their
food. Personal vehicles compared to all other sources of transportation usually deduce the time it
takes to get to the desired destination. This may be why many people reported that it takes less
than 10 minutes to get to their food store. 30 % of residents in zip code 33626 reported that they
walk and this may be the reason why the 20% of surveyed residents in this zip code reported that
it takes 20 minutes or more to get to their food store. It is important to realize that their food
store isn’t farther, but it just takes a longer time to get there because the source of transportation.
Although there was a higher percentage of predominately white neighborhoods with high income
where personal vehicles were used (88.8%), the low income neighborhoods did not fall too far
off when it came to utilizing a personal vehicle (87.9%) to get to their food store (Figure 11).
The means of transportation is a highly important factor because it may correlate with the
amount of time the residents use to go to these food stores. Figure 12 provides a visual
representation on the correlation between transportation and number of times a week residents go
grocery shopping. According to this graph, a larger percent of people who walk to fresh produce
stores less than 2 times a week than people with a personal vehicle followed by those who utilize
public transportation (Figure 12). Walking to the grocery store and carrying groceries home is an
effortful activity. On the other hand, people who had personal vehicles were more likely to go to
the fresh produce store 2 to 4 times a week (Figure 12). Analyzing this data shows that there is a
correlation between the method of transportation and frequency of visits to food stores.
According to the results, the people who go to fast food restaurants more than 5 times a
week are people with personal vehicles or those who use public transportation, with those who
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have their personal vehicles going more than the people who rely on public transportation
(Figure 12).
As indicated earlier, a discussion was held with some of the participants to add extra
notes to what they reported. A large majority of people who relied on public transportation
reported that they have some extra time to pick up a little grocery or food from fast food
restaurants while waiting for the bus or any other public transportation. A larger percent of
walkers go to the fast food restaurant 2-4 times a week compared to the people who take public
transportation and personal vehicle (Figure 12). Walking to get fast food is more effortless than
walking to get groceries because groceries require carrying bags of food home. Some of the
individuals with personal vehicles reported that sometime before work they would pass by a
“Drive Thru” at a fast food restaurant and pick up breakfast and after work they go to the grocery
store to purchase food for dinner. The graph (Figure 12) corresponds to what some individuals
verbally reported. There was not a strong association between the method of transportation and
neighborhood characteristics. However, there is an association between method of transportation
and frequency of visits. Overall, the less effort it takes for an individual to get to the
supermarket, the more often they may go.
To maintain a healthy diet, both vegetables and fruits should be consumed. Data gathered
for this study show that the majority of Hillsborough County residents consume both fruits and
vegetables which is good for their diet. However, a little less than a quarter of the residents
purchased mostly vegetables and a fifth of the residents purchased mostly fruits (Figure 13).
While both of these types of fresh produce are critical to the diet, almost 50% of the population
purchased one or the other. When the types of fresh produce were analyzed by neighborhood, an
interesting association was discovered. 72.5% of surveyed residents in high income zip codes
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consumed an even amount of fruits and vegetables while only 57% of surveyed residents of low
income zip codes consumed an even amount of fruits and vegetables. As we mentioned before,
both fruits and vegetables should be consumed to maintain a healthy diet. Close to 20% of
residents in low income neighborhoods are not purchasing both fruits and vegetables. On the
other hand, 73.6% of residents from predominantly white zip codes consumed an even amount of
fruits and vegetables while only 46.7% of residents in predominantly minority zip codes
consumed an even amount of fruits and vegetables. Fruits and vegetables have their own
benefits. For example, many vegetables are a good source of fiber and folate (Nutrients
Information). Some of these vegetables includes; beans, spinach and asparagus. Vitamin C,
which helps heal cuts and wounds and keep teeth and gums healthy, is typically found in fruits
(Nutrients Information). Different types of produce are required in the diet to promote a healthy
lifestyle.
The final factor that was analyzed was the types of food Hillsborough County residents
typically bought when they went grocery shopping. Although an individual goes to the
supermarket, that is not an indicator that he or she is purchasing healthy food to consume.
Processed food has flourished in the US and it is critical to understand what kind of food
residents of Hillsborough County purchase when they go to a supermarket that sells fresh
produce. 62% of the surveyed participants reported that they typically purchase more fresh
produce than processed food, while the other 38% claimed they spent more money on processed
food (Figure 15). Processed foods are canned food, freezer food, ready-to-eat meals, and
microwave-type meals. Each neighborhood was studied individually to measure a correlation
between the neighborhoods and the types of food bought at the market. Some neighborhoods
show that surveyed residents purchased far more fresh produce products than other neighborhood
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surveyed residents (Figure 16). To measure the correlation, the type of neighborhood and the
type of food bought must be compared. From what the data shows, the majority of surveyed
residents of high income zip codes purchased processed food (68.8%) but only 27.5% of them
spent more money on processed food than fresh produce. On the other hand, 83% of surveyed
resident from low income zip codes consumed processed foods and 42.4% of them spent more
money on processed food than fresh produce. These percentages map out the gap of healthy food
consumption among these groups of people. Fresh produce may cost more than processed can
and freezer foods. That may very well be the cause for the higher percentage of low income
residents purchasing it more. If a diet is composed of mainly processed food and little to no
vegetables and fruits, the health of an individual may decline. In predominantly white zip codes
75% of residents consumed processed food and 32.9% of them spent more money on processed
food than fresh produce. Finally, in predominantly minority zip codes, 82.9% of residents
consume processed foods and 43.8% of them spent more money on processed food than fresh
produce.
Although there was not a strong association between access to healthy food and
neighborhood characteristics, an association was found between healthy food purchase and
consumption and neighborhood characteristics. According to the surveys, residents of high
income and predominately white neighborhoods purchased far more fresh produce than the
residents of low income and predominately minority neighborhoods. To minimize this gap,
programs of healthy food education should be implemented in these neighborhoods.
Conclusion
Overall, data from Hillsborough County shows no significant correlation between
socioeconomic status, race and food availability. Across all 25 evaluated Hillsborough County
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zip codes, availability of fast food and fresh produce was reasonably equal. Unevenness was
seen in some zip codes but was not enough to establish a correlation. When residents of the given
zip codes were surveyed no correlation between race and socioeconomic status to food
availability was seen.
During the completion of the research many discrepancies were revealed. In the first level
of analysis that was based on gathering the number and location of fast food restaurants and fresh
produce stores in each of the selected Hillsborough County zip codes there was a meaningful
discrepancy. Part of the discrepancy was that information for only a set of fast food restaurants
was gathered and not all available fast food restaurants in the 25 selected county zip codes were
considered. Therefore, a given zip code could have more fast food restaurants than seen in the
data. The other part of the discrepancy was that information for only a set of fresh produce stores
was gathered and smaller chain store, farmers markets, ethnicity based markets and selfgardening were not considered as a source of fresh produce.
Other discrepancies were revealed when reporting the survey data. One of the
discrepancies in the survey data collection was not considering the effect of how different age
groups consume food. For example, surveyed persons in the 18-35 age group would most likely
consume food in a different manner than those 35 and older. Furthermore, the age groups should
have been divided into groups with slightly smaller ranges since a person who is 18 years old is
more likely to eat more unhealthy foods than a 35 year old either because they do not know how
to properly cook or because of time constraints. Another discrepancy seen in the survey data was
that residents were not asked in what specific fresh produce store they purchased their fresh
produce or what fast food restaurant they ate at. Since in the preliminary data only a set of fresh
produce stores and fast food restaurants were considered, this could have led to a

A HILLSBOROUGH COUNTY MULTILEVEL ANALYSIS

50

misinterpretation of data or a source of error. Yet another potential source of error in the analysis
was the consideration that processed food might be more expensive than fresh produce leading to
the misunderstanding that if a person spends more money on processed food than fresh produce
then they, therefore, consume more processed food. Certain zip codes showed an incredibly large
amount of fast food restaurants but it could have been due to the location. For example, the zip
codes surrounding a university campus or sports stadium would have a large amount of fast food
restaurants in comparison to other zip codes. Lastly, the surveyed persons could have been lying
to avoid embarrassment because the surveys were not completely anonymous since they would
be gathered once completed and the surveyor could easily glance at the responses.
In the future as similar study can be done but instead on focusing on a subset of
Hillsborough County zip codes, all county zip codes should be considered. Furthermore, all fast
food restaurants, small and large chains, and all fresh produce stores, from supermarkets to
famers markets, should be considered. Residents who grow their own vegetables should also be
noted. More culturally relevant questions should be asked to try to determine a correlation
between food consumption and culture. In future studies more people should be surveyed in
each zip code to ensure that an adequate representation of the Hillsborough County population,
and to increase the possibility that more people will submit honest answers a sealed box should
be provided to submit surveys or the surveys should be done electronically. In conclusion, the
research was a success but could have been improved by considering other factors, such as
culture.
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Table 1A. Hillsborough County Zip Code Survey Data.
* Number of times per week
** Spend more money on processed food than fresh produce
Hillsborough County

Ethnicity
Not Hispanic
Hispanic
Race
White
Black
Asian
Sex
Male
Female
Age Group
18-35
35-50
50 and Above
Years of Residence
Less than 1 year
1-5 years
Over 5 years
Income
Less than $10,000
$10,000 - $19,999
$20,000 - $29,999
$30,000 - $49,999
$50,000 - $99,999
More than
$100,000
Shopping for Fresh Produce
YES
NO
How Often Shop for Fresh
Produce*
Less than 2 times
2-4 times
5 times or more
What Type of Fresh Produce

Total
Zip
codes

High
Income Zip
Codes

Low Income
Zip Codes

Predominantly
White Zip
Codes

Predominantly
Minority Zip
Codes

78.10%
21.20%

81.30%
18.80%

77.60%
22.40%

82.10%
17.90%

74.30%
25.70%

67.80%
29.40%
2.90%

72.00%
22.50%
5%

65.50%
32.70%
1.80%

73.60%
22.10%
4.30%

60%
39%
1%

32.70%
67.30%

28.80%
71.20%

34.50%
65.50%

30.70%
69.30%

35.20%
65%

26.10%
42%
31.80%

21.30%
41.30%
37.50%

28.50%
42.40%
29.10%

20%
41.40%
38.60%

34.30%
42.90%
22.90%

15.50%
40.40%
44.10%

8.80%
46.30%
45%

18.80%
37.60%
43.60%

12.10%
41.40%
46.40%

20.00%
39.00%
41.00%

0.40%
24.10%
26.50%
26.50%
16.70%
5.70%

0%
10%
15%
27.50%
33.80%
13.80%

0.60%
30.90%
32.10%
26.10%
8.50%
1.80%

0.00%
10.00%
22.90%
33.60%
24.30%
9.30%

1.00%
42.90%
31.40%
17.10%
6.70%
1.00%

100%
0%

100%
0%

100%
0%

100%
0.00%

100%
0.00%

51.40%
40%
8.60%

47.50%
42.50%
10%

53.30%
38.80%
7.90%

49.30%
42.10%
8.60%

54.30%
37.10%
8.60%
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Mainly Fruits
Evenly Balanced
Fruits and
Vegetables
Mainly Vegetables
Alternative to Fresh Produce
Market
Convenience Store
Friend/ Family
Church
Delivering Agency
Consumption of Fast Food
YES
NO
How Often Consume Fast Food*
Less than 2 times
2-4 times
5 times or more
Shopping for Processed Food
YES
NO
Processed Food vs Fresh
Produce**
YES
NO
Closer to Place of Residence
Fresh Produce
Store
Fast Food
Restaurant
Method of Transportation
Personal Vehicle
Public
Transportation
Walk
Time to Reach a Fresh Produce
Store
5 minutes or Less
10 minutes
20 minutes or more
Time to Reach a Fast Food
Restaurant
5 minutes or Less
10 minutes
20 minutes or more

17.10%
62%

11.30%
72.50%

3%
80%

15.70%
73.60%

25.70%
46.70%

20.80%

16.30%

17%

10.70%

27.60%

0.40%
0.00%
0.00%
0.40%

0.00%
0.00%
0.00%
0.00%

0.60%
0%
0%
0.60%

0.00%
0.00%
0.00%
0.70%

1%
0.00%
0.00%
0.00%

73.10%
26.90%

67.50%
32.50%

75.80%
24.20%

68.60%
31.40%

78.10%
20.90%

69.40%
24.10%
6.50%

70%
22.50%
7.50%

69.10%
24.80%
6.10%

71.40%
23.60%
5%

27.60%
46.70%
25.70%

78.40%
21.60%

68.80%
31.20%

83%
17%

75%
25%

82.90%
17.10%

37.60%
62.40%

27.50%
72.50%

57.60%
42.40%

32.90%
67.10%

43.80%
56.20%

31%

26.20%

33.30%

25%

39.00%

69%

73.80%

66.70%

75%

61.00%

88.20%
8.60%

88.80%
6.30%

87.90%
9.70%

92.90%
3.60%

81.90%
15.20%

3.30%

5%

2.40%

3.60%

2.90%

51.80%
47.30%
0.80%

52.50%
46.30%
1.30%

51.50%
47.90%
0.60%

47.10%
51.40%
1.40%

58.10%
41.90%
0.00%

70.20%
26.50%
3.30%

68.80%
28.80%
2.50%

70.90%
25.50%
3.60%

69.30%
29.30%
1.40%

71.40%
22.90%
5.70%
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Figure 1A. Survey
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Table 2A. Survey Results
Total Zip codes
Mean (SD)
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19

1.2122 (0.40973)
1.3510 (0.53490)
1.3265 (0.46990)
2.0571 (0.76072)
2.2857 (0.71861)
3.5224 (1.19960)
1(0)
2.4286 (0.64655)
0.0204 (0.26316)
1.7306 (0.44455)
1.3714 (0.60463)
1.9633 (0.61627)
1.7837 (0.41258)
1.3755 (0.48525)
1.6898 (0.46352)
1.1510 (0.44081)
1.4898 (0.51702)
2.6694 (0.53646)

High Income Zip
Codes Mean (SD)
1.1875 (0.39277)
1.3250 (0.56870)
1.2875 (0.4699)
2.1625 (0.75379)
2.3625 (0.64128)
4.2625 (1.17725)
1(0)
2.3750 (0.66323)
0 (0)
1.6750 (0.47133)
1.3750 (0.62389)
1.9500 (0.52531)
1.6875 (0.46644)
1.2750 (0.44933)
1.7375 (0.44277)
1.1625 (0.48896)
1.4875 (0.52756)
2.6625 (0.52636)

Low Income Zip
Codes Mean (SD)
1.2242 (0.41835)
1.3636 (0.51904)
1.3455 (0.47696)
2.0061 (0.76107)
2.2485 (0.75228)
3.1636 (1.03765)
1 (0)
2.4545 (0.63873)
0.0303 (0.32052)
1.7576 (0.42985)
1.3697 (0.59699)
1.9697 (0.65727)
1.8303 (0.37651)
1.4242 (0.49573)
1.6667(0.47284)
1.1455 (0.41694)
1.4909 (0.51346)
2.6727 (0.54284)

Predominantly
White Zip Codes
Mean (SD)
1.1786 (0.38437)
1.3071 (0.54833)
1.3071 (0.46297)
2.1857 (0.74511)
2.3429 (0.68668)
4.00 (1.11884)
1 (0)
2.4071 (0.64481)
0.0071 (0.08452)
1.6857 (0.46590)
1.3357 (0.57038)
1.9500 (0.51349)
1.7786 (0.48082)
1.3286 (0.47138)
1.7500 (0.43457)
2.2072 (0.41024)
1.5429 (0.52794)
2.6786 (0.49846)

Predominantly
Minority Zip Codes
Mean (SD)
1.2571 (0.43916)
1.4095 (0.51320)
1.3524 (0.48000)
1.8857 (0.75082)
2.2095 (0.75569)
2.8857 (0.99338)
1 (0)
2.4571 (0.65087)
0.0381 (0.39036)
1.7905 (0.40892)
1.4190 (0.64720)
1.9810 (0.73355)
1.8286 (0.37869)
1.4381 (0.49853)
1.6095 (0.49020)
1.2095 (0.47425)
1.4190 (0.49577)
2.6571 (0.58554)

